
In re Application of 



'ocketNo.: 50212-569 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Customer Number: 20277 



PATENT 



Manabu SHIOZAKI, et al. 



Confirmation Number: 6260 



Serial No.: 10/764,497 



Group Art Unit: Not yet assigned 



Filed: January 27, 2004 



Examiner: Not yet assigned 



For: DIFFRACTION GRATING ELEMENT, PRODUCTION METHOD OF 

DIFFRACTION GRATING ELEMENT, AND METHOD OF DESIGNING 
DIFFRACTION GRATING ELEMENT 



TRANSMITTAL OF CERTIFIED PRIORITY DOCUMENT 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, V A 223 1 3- 1 450 



At the time the above application was filed, priority was claimed based on the 
following application: 

Japanese Patent Application No. 2003-040196, filed February 18, 2003. 
A copy of the priority application listed above is enclosed. 



600 13 th Street, N.W. 
Washington, DC 20005-3096 
202.756.8000 AJS:etp 
Facsimile: 202.756.8087 
Date: August 11, 2004 



Sir: 



Respectfully submitted, 




OTT WILL & EMERY LLP 



g m ft n fT S&\OZAKJi - 

JAPAN PATENT OFFICE 

J\J[<£bzvnott <WL& SnwajJ&P 

This is to certify that the annexed is a true copy of the following application as filed 
l^with this Office 



m m ¥ n b 

Date of Application: 

m m # # 

Applicadon Number: 
ST.10/C ]: 

Iti 0 A 
|ipplicant(s): 



2003^ 2 J? 1 8 B 



003-040196 
[JP2003-04 0. 196] 




2003^ 5 J! 2 7 0 



«F flF Jf ft W 
Commissioner, 
Japan Patent Office 




IK 



i 



CERTIFIED COPY OF 
PRIORITY DOCUMENT 



2003-3039354 



BEST AVAILABLE COPY 



#20 0* 3 — 040196 



103Y0056 
G02B 5/18 



mm 



000002130 



[MA] 



.ph/>J**] 100088155 
[SftlfeftiA] 

100089978 

[#3S±3 

[IftlfeftlA] 

[»BU**] 100092657 
[#«±] 



ffi$E# 2003-3039354 



#20 0"3 - 040196 
100110582 

[&&xi*2,m mm mm 

[^»#*6#-33 014708 

21.000R 

wmm i 
i 

[*rfNfe] l 
[&f£^tt#C##] 0106993 



2 



ffiffl£# 2003-3039354 



#2 0 0"3 — 0 4 0 1 9 6 

mm&i wmrn 
mvm*a>mm 

mm i ¥® <k y *Mwtc 1*1331 i ut«w e. tife* i mn mmm n p 

Z>%lWkn (JB«fafSn 2 ) fej:tf^3«t« (JS#f*n 3 , fe£U n 3 <n 2 ) 
4 ) 

ff^n 1 ~n 4 ^ rn 3 <n 1 <n 2 » n 3 ^n 4 ^n 2 J t. fc.it r n 3 ^ n ^ n 2> n 3 
<n 4 <n 2 J &<2>|IB#3£$:$i£: U 

ttfiBii 2 mn & «fc # %ib& 3 mm. <dm% # @# t*& $> , 

ttffB^i¥®i:ttflBm2^ffii:<Z)fmic, ttrSHf^ 1 5 ra£ e fctJ t li«iB3l2¥Mlc& 
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tftBftlJHK, if/fB^2^S, BrffB^3^Mfed:t>*ffffB^4^K^tl-? ? tlOO® 
Jf^n^n^ rn 3 <n 1 <n 2 , n n 4 = n 2 J r ^3= n^ngv n 3 

<n 4 <n 2 j tezmeh^zmr-L. 
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mum i ft 4 mm&mim.wttfr e> * s > 

3 ] ttfSHU l ¥® £ ffrfiB« 2 ¥® £ © iq ic & ¥^JS#f * n 
av fcLfcfc£tC, IJfgHjgl jSCK^JB^n^ rn av - 0 . 2 n av + 0 . 2 

6 ] MfBii i ¥®icM^^f^co v^T(7)ttfiEii4 mM&m&tf 
*na# i *ra «fc »;*«nctMB» i ¥®K:«LTttw i mm mmm n x 

) 

iff 8B« 2 ^® t mmm 3 ¥® £ © n ic , i&ian 2 as «t # t&§esfi 3 ^® ic & 

Z>m2MM immmn 2 ) 33£tMg3g£^ OS#T^n 3 , fcfc'U n 3 <n 2 ) 

4 ) ^> 

mib^ 3 tmmm 4 ^® t ©rate t&fefg 3toj; # t&ffias 4 ¥ii \zm 

BtffBfS 2 ¥® i: ffjgafl 3 ¥® h © ^ {C & W 5 ¥*HJffi#f ^ £n av £L£i:£{C, 
«fia»5««©^B#fa|6n 5 *« r ni <n 5 <n av j rn av <n 5 <n 1 j 
fc*W«*S&»feU l9IB»6«E3Bt©¥*SJB#f¥n 6 «« rn 4 <n 6 <n av j £ £ 
tt rn av <n 6 <n 4 j fc*gS#:i£&iiS&fct\ 



miiE# 2003-3039354 



#20 0' 3 — 040196 

[m&M&] mmm5mn<D¥-&>mffimn 5 tf r(n 1 n av ) 1 / 2 - 0 .2<n 
5 <( ni n av ) 1/2 +o . 2 j te&m&Kzmr-'tz.t&ttmt.'t&m&iai&ma) 

[if #3(9] frffHm6^a(D¥^®tf^n 6 ^ r(n 4 n av ) 1/2 -0.2<n 
6 <(n 4 n av ) 1/2 +0. 2 j «;*M«*S:»fe'ri4:S:4*«i:-tSS»#«8|B«(Z) 

[»#*10] tfrKMftt^OMW&AfcU tfffHHi¥®icS*^^|pi 

ico vvt © mmm 5 «ek©j*# & h 5 u m&z. (D^mmm^f^iz am? 

2>£.Lt~£glZ, r^A/4(4 n 5 2 A 2 - X 2 ) 1/2 < h 5 < 3 1 A/4 (4 n 5 2 A 2 
- A 2 ) 1/2 j &5lMSifef3tOtS^i^fl5l . 2 6 Am- 1 . 6 7 5 
ittmrttC#^*rs, Zfcfc4*«fci-*ff#3(7«*UDigtf»^*;y. 0 

[if #3(1 1] WffilS3f*^©«#S:Ai:U MfBfl l ¥ffilcSEfc#fa 

££Lfe£:£lC. A/4 (4 n g 2 A 2 - A 2 ) 1/2 < h g < 3 a. A/4 (4 rig 2 A 2 
-A 2 ) 1/2 j 4S«^ifct3tOtfi i *«ifif « 1 .2 6^-1.6 7 5 

K# *> & * r * 4*« £ * * if ## 7 13*© eftr*^*^. 

[if #3(1 3] WflB*6««j^f9«m**l^K:^2Cttlwe>*ife«8S[©« 
[H#^l 4] Sv>lc5pfflcnatc^e»i~»3^ifS:^j®Lfei:§tc 

mm,m mmm 3 t ©ruc stfian 2 ^® & * ^msbis 3 

Z>m2mn (®#f^n 2 ) J3.fctfa5 3&K (»«f*n 3 , fc£U n 3 <n 2 ) 

mum 3 ^® j: y jc ttia* 3 »c » l t « w- e> n fc« 4 skk og#r * n 
4) fc. 
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mnm i to £ mzm 2 to *: v> m tc & # 3 ¥^jb#t * &n av £Lfc££ic, 

jffiflB#5*K©¥*m#r*n 5 # r ni <n 5 <n av j r riav <n 5 <n 1 J 

r t & #m 1 ir s Htfff&^at^. 

[**915] «HB«5«K©^JB«f*n 5 *« r( ni n av )l/2_ 0 .2< 
n 5 <(n 1 n av ) 1/2 +0.2j ite4H«5S*S»fetr il 1 4 IB 

Si: L£££tC, (4 n 5 2 A 2 - A. 2 ) 1/2 <h 5 < 3 ^ A/4 (4 n 5 2 A 2 

- A 2 ) 1/2 j 3&«B8«^€:»fe'r«©»ftA^«*»« 1.26/jm~1.675 

[M18] l&ffim2jSCR, I9SB»3 fflC3Rfei:tf|SflH^4aESt*n^4x 
0>JB#r*5n 2 ~n 4 # Fn 3 <n 4 <n 2 j &SH^S«fetz:i:S#ti:t5i 
1 4 fB«C0m#f^^^o 

[»#£19J |jrflB»4 jKK©JB#f*n 4 3^ rn av - 0 .2^n 4 ^n av + 
o.2j S»#3C1 8 flSIROIif^f^*^. 

[3t#£2 0] falBSH TOlcMfc#ftCov>T©ii&fBSM&fC©J5* 

[it ^2 i] TEffi&yt&£z$TMmmyt s tn : en<Dmffi%}mtf9 o% 

^± i: S 316© 1 5ii:?:M^tSf^5l, 2, 7S<J:tF14© 
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[»#«2 3] l(rfi*2iEK©JB#f*n 2 i:|iriB»3iCK©JB*f48n3i:© 
IB*«0.7JK±T»*i4:«:4*«i:-rsi»#«l, 2, 7 £ J: CP l 4 ©ttft# l 

[»#^ 2 4 ] mm 2 $ssc © ®*f m n 2 t satasg 3 mn^mmm n 3 1 © 

|g#0.7#±T*&5£fc&# ; »fc'r<5fir#£2, 7£J:tf 1 4 CDfatlfr 1 JglC 
[»#£2 5] t9fla«2«EK3S«T i 0 2 , Ta 2 0 5 fej:l>'Nb 2 0 5 ^tl 

JB#f*^3Eftb#smsg»»*»6)*sri:&4*«fc-r*»#*i, 2, 7£J:tf 
1 4 ©faftj^ 1 ^JCSB»©HI#f«^3R^-. 

SN^l, 2, 7fcJ:tfl 4 ©Ktl^ 1 «lC|H^©ia*f^^ 0 

frjfaSil3MftJ: Ui9f>^b- h^3lv^m3fe*t»**6«!«, 3 i: % #^5[ £ "T -5 

[^3 0] I5IE» 5 «r8B#2«K*fett|?flB*3««J:y3i 
V*Vf\s- btfM^ffifettnfrioteZ. rh^Mtt5f*«l 4 IBIS©® 

[*M3 1] ISfSHm^^A 1 2 0 3 , MgO, N d 2 0 3 fc &x$?ym 
&1t&®<DffinfrV3b2>Z£.*mffi£.-?2>m&m2 8-3 O^-fpftl^ 1 Stefan 

[»:££3 2] |&flB»2«EK*fettairl3«3«IK««T i 0 2 , Nb^, 
Ta 2 O s , SiN, S i 0 2 , S i O, Z r 0 2 , S b gO^fatlfr"??^ d £ & 
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&m£-?2>m&T%2 s~3 o©«n^i«tciH«©ia#f*^*^. 

[»#«3 3] 3f#3gl, 2, 7 fc^tfl 4 ©f?r*l*» 1 «JCflB«©ia«f* 
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) . 3©E«f«^3R^^tt, mimzm-t liSfc^tf- 
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ffiSE4$ 2003-3039354 



#20 O' 3-040196 

, mm&*m*\t. &M(Dm^ft*&nitLTtem?z>m&ftm&m (wdm 

: Wavelength Division Multiplexing) ftiifg^X^-MC £ V^Mg&ft^/'W 
7s<D 1 oil&oTV^,, 
[0 0 0 4] 

[0 0 0 5] 

[#if £l8K 1 3 

xmftftmm&mnz 002/013587 6-sfM# 
[#M$gf *iK 1] 

0#, PP. 7-24, (2002) 

Hendrick J. Gerritsen, et al., "Rectangular surface-relief transmissio 
n gratings with a very large first-order diffraction eff iciency(~95%) f 
or unpolarized light", Applied Optics, Vol.37, No. 25, pp. 5823-5829 (1998 
) 

[0 0 0 6] 

ftlz&^mmtfM^ 2 a. #T) 0>i:£tc, flJ(B#fai:««2ffeI 
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[0 0 0 7] 

[0 0 0 8] 

# & £ H m 1- -5 3 £ Z @ Ift £ ■? Z> a . 
[0 0 0 9] 

mm & mm ? z> & &> 

JBIf^np (2) ^iTO^m2^ffii:cDra{c, H l ^®J3<fct>^2^®c 

^2^« (®#f^n 2 ) £J:tf!g3g£Sf: (String, fc£U n 3 <n 2 ) (3 
) S2TO s fcU^f!KC^2^®(C^LTtg^^n^m4^S (JS^n 4 ) 
Zffix.Z 0 fit, ^l^K, ^2^«, m3^«fe e fct)«ll4^K-?-tl-€ ? tlOjS 
#f^n 1 ~n 4 ^ rn 3 <n 1 <n 2 > n 3 ^n 4 ^n 2 J fn^n^iij, n g 

<n 4 <n 2 j i:$:#Mi:1-eo $^{C, ^2^«^3J:^ 

3^«tf>^## @ # T .&£-££^£u n^te, i £ £&fg4 

[0 0 10] 
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#r£*i, anaKR'sffiifSti*. ZKDIS#rte^ifr?Wu #*Ka>JR#r*s#-tlBI» 
[0011] 

mm^n zv in,t^t^iz. mimmvmmmn^ r nav - o . 2 ^ n av + 

o.2j &£IW^£ii£t-cA£W^T*&U> ££{c, ^4^«©JB#f¥n 4 ^ r 
n av -0.2^n 4 ^n av +0.2j &SW«^&»fc?-<Z>jWan?S>.5. Hfc, 

n 1 ^mizmm&jjfaiz-D^x om 1 mmomfrtf 5 # mjgu^&soawjST* 

[0012] 

H2(Di§0^{c^^[atfm^^ii, (1) sv^c^?aiifcM^cSfii~ifS4¥ 

(JS^fapnp (2) m2^-mtm3^mt(DmiZ. f 2?IfcJ;t;f3^® 

£U§2g£|t 0B*f*Sn 2 ) i3<fct>*m3^K (««f*n 3 , fc£U n 3 <n 2 ) fc, 
(3) 3§4^®J; »;^<R(tC»45pffitCg?LT^te>tlfe»4 «ER (JB«f*n 4 ) £ 
, (4) jfci¥Si:ai2¥Iii:©l8Kc, £i¥®fc«fctfSl2¥®tcigbT&W'e>;ix 
fc£5#« (WJB#f*n 5 ) (5) 3&3TO£S&4¥®£:tf>raic, m3¥W 

3s£ztm4¥mi l zmLxm~}t>fttc.mGmM ^mm^mn s ) *mx.&, 
fit, &2¥W£m3¥ffi£<Dmiz&vz¥%mffimzn ay £.vfc£:%K. m 

5ie®^M^n 5 ^ r ni <n 5 <n av j £fcte rn^n^n^ 
«5S&»fcU «6iEK<Z)3p*|JB«fa|5n 6 }!>< rn 4 <n 6 <n av j ttclt rn av < 
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n 6 <n 4 j + + 

[0013] 

&frbmffi%^AMLfcMz, msmnzmx. mmfe+mz&^xmffizn 

ifciMDc T'H^-t S £ £ # 7? £ 3 . 
[0 0 14] 

#2 Etftt^JK^tt, «5«K©^JBffitSn 5 ^ r(n 1 n av ) 1/ 

2 -0.2<n 5 <( ni n av ) 1/2 +0.2j ^SiM&ifet® tW^T'S) *J . $ 
■blC «6fc*<Z>¥^JBtf*Sn 6 # r(n 4 n av ) 1/2 -0.2<n 6 <(n 4 n av ) 1/2 
+ 0.2j fcSW#^£ift&^©##an?&5. [I!#r*&?-tf>M»§S:A£ U 

^ft&^-tCAW-t^i: Lfcil^tC, r'x A/4 (4 n 5 2 A 2 - ^ 2 ) 1/2 <h 5 <3 X A 
/4 (4 n 5 2 A 2 -^ 2 ) 1/2 j ^SM^Srtifc-r^O^A^^JDcl .26/t 
m~ 1 . 6 7 5 ittm^tC#^E^S©-*WJi|-e&»J, £ £>&C, [I!#r*&^tf>M»§ £ A 
£:U ^l¥®{CSa:*c^|BllCov>T(DS6^M<Z)JP*S:h 6 t: U JSS^ffl^ 
tflStfrte^tCAffl'Sfc U£££fC, A/4 (4 n 6 2 A 2 - A 2 ) 1/2 <h 6 < 3 
X A/4 (4 n 6 2 A 2 - X 2 ) 1/2 j Xtfit!L&&mi . 2 

6 ^m-l . 6 7 5 #mftlC##*t£(Z>;WjgT&& 0 3tl fcCDS^lCW:, m£f 

"CHIC*? £ L^, 

[0 0 15] 
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[0 0 16] 

S &«« L fc £ JC, H 1 J: y *MR!Rc!& 1 ¥® Km LT« W & tife* 1 

(JS^f^np (2) aS2¥®fcf§3 3«i;©|giC, ^ 2 ^® £ J: tflg 3 ¥® 
(Cgc LT, ^ 1 ^StC^^m^^l^lC^SlC^lt btiTmffife*1kB&. IT 
(»#f*n 2 ) feJ:tf»3*K (JB#f*n 3 , fc£U n 3 <n 2 ) il. 
(3) *35|i®J:»;^«K:*3ipffitCieOT«We>tlfe*4JSCR 08^*5 n 4 ) 
, (5) Hl¥®£!£23Z®£tf)|igtC, ^l¥®fc<fc^2 5p®{C^bT3g^e>4x 
fe^5^K (¥^«#f*n- 5 ) fc, fit, Hl¥ffiilf2fffii:0 

^Kfctt£¥^M^£n av i;L£h£&c, Hi5jSEK<Z)^JB#fa|6n 5 ^ r ni < 
n 5 <n av j rn av <n 5 < ni j fc<5 09^5$ Z £ ZftWtft Z>. 

[0 0 17] 

. *2jK3Rfc*3»Ki:^3LK:«we>nTIaw*^^^«snTv^« 0 m« 

[0018] 

H3©|§^fC#SIlI*f^^li, f5Hffl¥W$n 5 ^ rCnjn^) 1 / 
2 -0.2<n 5 <( ni n av ) 1/2 +0.2j fcSW«5£&«fc*©*W3S"T?&S. © 

m&KDybtfmffife^-lZAM-tZt. Lfc££&C, ru/4(4n 5 2 A 2 - 
A 2 ) 1/2 <h 5 <3 1 A/4 (4 n 5 2 A 2 - X 2 ) 1/2 j S Wfi*5£ 1" 

.26/tm~i. 6 7 5 # mfcic#£^s©awan?&s. 

IC> ^3^M^3i:t>^4^M j etl j rn^jg#f^n 2 -n 4 ^ rn 3 <n 4 <n 2 J 
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^n av +o.2j te2>m&j%*mr~'? a>tfi&mT*2b2> B mm L wizmw.& 

H ftlCo VAT (Dm 4 m'&COmfr # 5 *t mJK±T?&5©jWj8T?&S. 3*l£><Z)l§ 
[0019] 

[0 0 2 0] 

fttf>im#r*»#9 0%JW±i:.^S^©?^^#^E-r-5«)*WjgT**>»J, T 
[0 0 2 1] 

mffi^n z £<D£tfO .7 M±T*$>2><Dtf&mX'$>*) e »2lf*«Ti0 2 , Ta 2 
[0 0 2 2] 

[0 0 2 3] 
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issx7f>^t5i^ iniox-yf>^i/- bi$m^ffifettnfrb& 

m&<±T*&Z>(D&fti&T*$>Z> a Z^ZX. ±f2^T^#3fSf^A 1 2 0 3 , MgO, Nd 

«^3^^^Ti0 2 , Nb 2 O s , Ta 2 O s , S i N, S i Og, S i O, ZrO 
2 , S b 2 0 3 <Dfa;ft^T*&£CD#W^-e&£o r*l£>CDl§-£&C«, ®#rl&^i!t^- 

[0 0 2 4] 

*m ^ h & & jg & mm b , ^ co m tc *f u t x * ;t, ^ & <o £ w^ssbub^ 

[0 0 2 5] 
[0 0 2 6] 

i mmmm) 

*le0^^c^sllI#f^&^■^coml^^^cov^T^BI1-So Elite, 
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%tfe*m*l 0«, $11111, ^2111 2, I3lf 1 3£J:tffg4gg« 
1 4 £tfgx.Tfit$;£;ftTV^ 0 
[0 0 2 7] 

3©I1I^^^-1 OIC^T, SWC^T&3&l¥ffiP 1 &<fct>*t|2^®P 2 
{C^l^MP^C^LTtg^^tlTVN^,,, m2MKl 2&&&m3MKtl 3\t, 

m i *wp 1 tm 2¥wp 2 n(Dmiz.. m¥MP 1 ^j;t>*ii2 5p®p 2 ic^LT, 

£fc. I4lll4{i, ^2fSP 2 i^I (HfttTI) ic$2^®p 2 
fC^LTlS:tt£>4xTV^ 0 $2^«1 2fc£t>*3ll3g£fC 1 3 U 
, ^vMi, 3Hig£SU Ufel^4lfi4TOMW^;6;§o 

[0 0 2 8] 

rcDEItfl&^^-l OT'd $llf 1 1 ^^4111 4 £<Z>P^C;BV^, $ 
2M9t 1 2 tf3lf 1 3 ^^^SiC|g^e ) tlT[lI#f^^•^^^tlTV^^ 0 H 
11S1 1 fr^Wf&^AlJLfe^te, W&^gPlC^TMf£*U ^4^ 

[0 0 2 9] 

$2^^1 2C0#M^^J:^3^1 3©#M^c«, ttn&mmtf-gkfi&T* 

i2lii 2 £ J: t>*H 3 ^« i 3 #m^#fttc£S&cts:tte>*i£r £tCJ: 

l¥®P 1 i:^2^®P 2 il(DP^(D£gll (f^t>t>, &^tf>iSJ£) &H£1-£ 0 m 
lill l^BW^n^L, ^2lf 1 2©©*f^$:n 2 i:L> 3H 3 ggft 1 3 
<Dm%tm*n 3 (fc£U n 3 <n 2 ) £ L> $4 g£H 1 4 CDJStf^fc 3„ 
[0 0 3 0] 
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> 

rati j 

»ov=V^2 2 +(l-/)"3 2 -0) 

[«2] . 

[0 0 3 1 ] 

) t*&*Ui, »l¥lSP 1 feJ:-tK«2^iSP 2 *4x-eti'??(Z)3t©j5l!f-S:#^.S|gltc 
, .^l¥ffiP 1 t^2fSP 2 t©ra$:Itf$n av ©W J :IlT'ttiiri:^ 
T^5. SS10SK1 l©JB«f*n 1 tE&tt*4«EKl 4 ©JBJfJ*5n 4 *« 

mffife*m<D¥>mm%rm n av ici£v\« if, n 1 to p r s & 2 to p 2 tc£tf 

[0 0 3 2] 

CI&3] 

n 3 < n, < « 2 , « 3 < « 4 < At, •••(3a) 

n 3 < /i, < /j 2 , « 3 < n 4 < n 2 ••■ (3b). 
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[«4] 

n„ - 0.2 < /i, <: n m + 0.2 •■■(4a) 
n m - 0.2 <n 4 <n m + 0.2 ••■(4b) 

[0 0 3 3] 

±IH(3)**fett(4)«K:«oT#«CK©JB«f*n 1 ~n 4 «s«bjeSti, 
J§8c2^-£Mft?#ri£ (RCWA: Rigorous Coupled-Wave Analysis) {C J: f Ef#f IS 

[0 0 3 4] 

^n-rti^n^f^x ( ni =n 4 = 1.45) t*&»j, «2ft9ti 2(Dmmmn 2 

#1.7 ^3111 3#2£ja, (n 3 = 1) T?fe*J, ^zl >f Jt f # 0 

.7 0T»y, &^M8§A#1 . 0 1 /emTffcy, *?|fgH#2 . 2 6 #mT*& 

= n 3 = 1 ) T*&»J, «2««^J:af^4«K-e4l-etl*^3l5tf^X (n 2 =n 4 
= 1.4 5) T'&U, 7=3.— r- -Tit f #0 . 8 4 T*&*J, te^-M&Atfl .01/t 
mtfe'J, ft^WSHtfS . 0 2 #ni7?&5 0 
[0 0 3 5 ] 

0 2lt Hi6Ml«)llI«f^^l 0©ia«f#'[4S:^-r^^7T*feSc 03tt 
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5 2 ^m~l .5 7 ^mtCfc^T, ®#r «fc 

£SPBMJ/h£<, tm^WT*£3PSU &rt<7*-*ifimt 

[0 0 3 6] 

Zltie><Z)BIS:MJtLT¥!l« J:e>lC, Jt«t« 1 0>»-£ (03) fcJt«LT, 
WlfflS^ (02) fCte, j£vx«*«T?, TE«&ftfc«fctfTM«$ftft*ft^ft 
©UtiWIfO 5%J£JLL7?&y, TEM^J3J:tJfTM«^-en-e*l©ia 

[0 0 3 7] 

htf>58^£*t-f ^7T*&S. ZLZLX'lt. 1 . 5 5 /*m&C@5t3*lfco 

iO0*^4H!S<fce»tc, 4®®*f^Sn 4 ^_h|B(4b)^;©H^S:S|fe 

[0 0 3 8] 
[0 0 3 9] 

K:#1«CK1 1 %a5f»J^*)*S. xy^> J: 

SI©M^JCC VD (Chemical Vapor Deposition) &^JC <fc *J H 3 1 3£& 

s*#te<z>#ra mmmcz y&2mm 1 2fij:tf«3flg«i 3 -en 

1 2feJ:0P«3lR«l 3©3R^^BI#T?*4x«, iHIl HCft&y » 
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#20 03-040196 

&±M<, ^3111 3^£>&£Ji£7MLT=b<J:^o 
[0 0 4 0] 

I2H1 2££&fl3m 1 3^£&£M#Xy^>^$;ft£|gHC, f£4^ 
ft 1 4 I2H1 2 ££JifS3|£fr 1 3 J: yx>yf>^l/- h#5IV^5eM 
)|W <b L<> 3©t§-£tC(i, ^41S14 0±I (S(I2¥®P 2 ) 
T-xy^y&jfin^i^r £#T*££ 0 r CD v i: ? &«L£7b^, MAtf, ^4^ 

A 1 2 0 3 , MgO, Nd 2 0 3 J3J:t;7^^M^ (AlFg, M g 
F 2 , CaF 2 , NdF 3 &£) <DftnfrT*& 2><Drf&$. L Vn 0 ^2IH 

2 ttSf 3111 3 li, Ti 2 , Nb 2 O s , Ta 2 O s , S i N, SiOg, Si 
O, Z r 0 2 , S b 2 0 3 tf)fa;ft;frT&£<2;W£ LV^ 

[0 0 4 1 ] 

±IB<Z)ni^^>^tC#^.TU 7 h;f:7^{Cj: y^2lgl 2££lMg3 
[0 0 4 2] 

£tf>M (n 2 -n 3 ) $:^^<tSii:^t, Ife^ot, &^3H&©<t- 
^>^^^T'^^ 0 r»J:e>&ii,&;fr£>, f2lf 1 2tf>@#f^n 2 £fg3g£jU 

3 ©jg#f^n 3 ^CD^ (n 2 -n 3 ) # 0 . 7 J^±-e&*Ui, H £ 3 ^ mJ^ 

111 2#T i 0 2 , T a^gfcitfN b 2 <D 5 (DttnfrV& Z> (DtfftMT'Zb »J , 
f 3111 3^^T&-g>©7bWiST-fe-g> 0 
[0 0 4 3] 
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o 

[0 0 4 4] 

(DLC: Diamond-Like Carbon) &1frMtZM\* £ *l<g>„ r©^-^. Z.<D#4 J ? 
hQ>jfcif3fe (SRft: Synchrotron Radiation) ^Tfcfft-f bf- A#/gV^ £ 
x*;i/^i(R^Bg*f3*iTv>«;v^«*«»3«E«i 3 («tf^n 3 ) 

[0 0 4 5] 

d(Z>!g2(Z>f^#&&, Si ©8l3t#&i:Jfc«LT, IJff»?*?ioo8a 
[0 0 4 6] 

t±, rami ©is^f^m^i o A<DMwmT*$>2> a z<Dmizjjkzn&&mMi- 
i i<Dftm mx&±m) izfcmi&mmi i aa^/asti, nicsftMsasiKi i 

a tf)*Ml!HC^fC 1 lbA^fiU ^4lf 14©^«( (^T'liTW) tc£ 

IJfgMBI 1 4 a #Jg/»3*u 55CiSJ»<S^K 1 4 a ©JMWtCjiGjK 1 4 b 

^Jx.(l ^10111 1 b£J:tfg&S|l 4 Mi, S«-e*»J, « 
Wi, BF«f»^*^-l OA^<D»0««»«:il»LT3tt^»tt(Z>»««#tt«: 
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[0 0 4 7] 

LVN D #JiH »5^1.5 5Amt^ii «mtKi 1 « J: UP* 4 JSC 
Ml 4*ft?tl(Dm&lZ5 fiLmU±X*&Z<D-t)WmT*$>Z> 0 Mill 
4:^«©«CK1 1 biKOMJCfiWfiJSttl 1 a#«m&*U *&, ^41114 

[0 0 4 8] 
[0 0 4 9] 

HSl 1CDJMJW (BlT?tt±«() Clll 1 b##£U *fe, i4Hl 4 CD 

ft-w mx'itTW) k:*ki 4 b^#^E-rs%©^** a mm©^ 1 

1 b£J:t>'^«l 4 btt, l&VNte, @W?I?10A^W 

tf^^st>*[a#f^&^p^cAl^L^v^i:e){c, ^ 1111 ia3*tf*4*Ki 4-t 

a. 

[0 0 5 0] 
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%fte?m*20^ ^11121, i2H2 2, msmm.23. ^4I«24 
, m 5 Ulift 2 5t3J:tff[S6iKK2.6 fef|*.T*ja3ftTV*S. 
[0 0 5 1 ] 

r<Z)ia^fm^^-2 OJCfeVNT, SVUC^T-JQ^C^A^gil^SP!, H2 

H IlflP^'J^l (HTtt±«f) Km^BP^C&UTffitteitvr^S 
. I2H2 2fe«fctf*3*«2 3 fct, ^2^®P 2 i:||3^®P 3 ^©^lc, H 
2¥®P 2 ;fcJ:tf&3¥ffiP3K:j8LT, H 1 ¥® P ^C^ff &m£#f«HC3£SfC 
^tte>*lT, Wfte^£?£ftSLTVvS 0 fg4lSC2 4&, i4^ffiP 4< i:y^i 

(m-eteTW) jc»4^®p 4 jc^LTta^e>nTv^ 0 15112511 mi 

^®P 1 ^H2 3p®P 2 hOW(C, ^l¥®P 1 feJ:O f l|2 5p®P 2 (C^bTSg^^ 
*lTV*S. $6lf2 6H m3^®P 3 t||4^®P 4 ^©r4tC, 3d3^ffiP 3 

[0 0 5 2] 

Z\(Dmm^m^2 Ot'tt, f 5112 5 t^6H2 6 £ GOfSCfc^T, H 

2i«2 2 3ii2 3 t.tf&Kizmv bnTmffi&*i$mi&$nT^z> B % 

111 2 1 fr^mtfte^'NAStLfcftte, ^5112 5 Elff&^-BPlCfc 
V^EI#f£n> 16112 6^11, ^4 1® 2 4^1*3 *13„ HgWi, ^4 

112 4 ^Mte^AflfU^te, i6l!2 6&lT> W^SPfC £ V^ 
TIIJ#r£*l> H51«2 5£MT, f 1112 1 ^mi^tlS, 

[0 0 5 3] 

f 2ii2 2<D&Mw&j:x$m3m9t2 3(D&mmz. ipsn^mm^^mv 

&Z>, ^21»2 2^j:t>'i3ll2 3 tfffifejimiZ&mzmi <b *l£ 3 £ IZ <fc 

i¥ftp 1 t.m2¥-mp 2 £<Dm<D&M (-r^t>t>, m5ijc2 5<2jp#o &h 5 



2 1 



2003-3039354 



#2 0 0 3 — 0-4 0 1 9 6 

2 £U 3©JS#f^£n 3 (fc£U n 3 <n 2 ) h U ^411240 

jg^$rn 4 ^L, f5if2 5©Jg#r^£n 5 £U % 6 $£ft 2 6 (D®#f^ £ n 

[0 0 5 4] 

^2^®P 2 ^^3^MP 3 ^©^(Z)liI#fm^P©WM#f^n av ii 

££t>*lg3^S|2 3(Z)®^n 3 ^(Z)raT^ ±SE(2)^©|»^£*ii£1\ 
[0 0 5 5] 

4jJ:VM^ ^McDilT'&oT^iV^ ^jfJ^T'^Sh^, IS 5 g£SC 2 5 C0®#r^ 
n 5 

[f&5] 

n,<« 5 </i av ^fcli n av <n 5 <n y ••• (5) 

*6] 

n 4 <n 6 <n av ^tzlt n m <n 6 <n 4 "-(6) 

&3BS£i^;£Ti£-f 0 #|g^«Uc#s[g#r^i^2 o&, ^(D^e»ic^$ 

So 

[0 0 5 6] 

■[«7] 

V"!"^ - 0.2 < n 5 < ^«,n w + 0.2 •■■(?) 
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[«8J 



[0 0 5 7] 
[0 0 5 8] 

[»9] 



110] 



Jn A n m -0.2<n 6 < Jn 4 n av + 0.2 



(8) 



1 A 

2 4« 5 cos <? 5 



3, X 
2 4« 5 cos ^ 5 



-(9) 



1 m A 

2 4n 6 cos 0 6 



3. A 
2 4w 6 cos# 6 



■•■(10) 



[0 0 5 9] 



Kit-J^v *fft~ZXM-? 2>t.-tfti*. ±fE(9)iUi, 



[ill] 




4 > /4n 3 2 A 2 - A 2 



-(11) 
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mi 2] 




= <K< 

2 



4yl4n 6 2 A 2 -A 2 



-(12) 



^^>^;T^$ti-5o ±ts(ii)^£<fctf (^^t^tu*, y^y^Altf# 

£ «^ b (c ^ ffi $ ti -5 ^ (D T* & Z> #, -7 =? v 7 At* ft VM v fc =fe ig£( 
[0 0 6 0] 

_tfE (5) (12) ^©fatl^lC^ o X&mW<Dm%tm n x ~ n 6 fe J; j5<fr h g , 
hg^^Stl, ^tf>^, RCWA^ICJ: Uia#f^^2 0CDEI#f#'ffi©^ff 
tfff&fetiSo ^LT, «jg^#^tcJ: *J> ?=l-t4 itf . &^-MJ&A;i3J:l>* 

[0 0 6 1] 

J^±T*teJg5££St2 5 £ 6 g£® 2 6 -etv^tl*^-^#jiMT-S> 

*f L T % {£M£#HI £ f & r £ T*£ -5 . 
[0 0 6 2] 

M2©lSItf^^2 Olt. illI2 i#£^ ( ni = 1) -e&u, I2II 
2 2^DLCfflS RytfflMafc (n 2 =2 . 1 5) T'&U, ^3112 3^DLCffl 
S Rft#W3P (n 3 = 1.55) T'&U, ^4lg24^M7X (n 4 = 1 . 
4 5) T'&y, ^5^M2 5^5|I^^X (n 5 =1.4 5) "efeU> ^6lf2 
6#MgO (n 6 =1.7 0) T^ofeo Jfc f # 0 . 7 4 T*& V , 

MlA^l.OUmTffty, ft?*SH^3.3 5/tmt»y, 
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#2 0 0'3 - 0-4 0 1 9 6 

m&h 5 tf0 .3 0 timV&V. I6II2 6tf>ff<&hg#0 . 2 3 /*mT*feofeo 
[0 0 6 3] 

H8tt, ^JgM2©HI#f^^^2 0®ia#f«Pffi&^-r ^77^*6. 3(7)0 
S. 1.52<»m~1.57m mlCfcV^T, tU#f^©^«#'(4fe =fc 

9*-*#a8tf3*ifc. ^©H^e»*fl*«fc^tc, njt«'2©»#tc%, jkv*^ 

TEM^^^J:t>*TM^3 l 6-etl-?tl<7)IlI#f^^< 9 5%£U:T?&*j 
[0 0 6 4] 

fe£U j»2HJ6^J»Tli, fg 6 ggfC 2 6 ^2il2 2tfctti3l 
12 3 J; ijlyf h#Mv>ffi£#**fre>fc&©jW^L<, AlgOg, 

MgO, Nd 2 Og£J:tf7>yi^M (AlFg, MgF 2 , C a F 2 , N d F3 

[0 0 6 5] 
[0 0 6 6] 

m<omffi&*m*2 o a«, ±aut@if^i?2 o^Mic^bt, ^51 

!25^3J:^6fl26 ©3R;£#ffifc#ftIK:&:£JC«W- e>nfc*tt©*K# & 
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#2 0 0'3 — 0-4 0 1 9 6 

{ c ig # ti x ^ £ 13 |6J h c t* $> z> o 

[0 0 6 7] 

31 5 gjSff 2 5 IS2 5a 0B#r^n 5a ) i:Il2 5b (jg#r^n 5b ) Mfi 
A 5 T*#mzmi<onT^Z> a ^6H2 6H IS2 6a (JS#f^n 6a ) £M 
S26b (®tf^n 6b ) £#AgT*£SfClgtt£>*lTV^ 0 ^5ll2 5©Mi 
A 5 iZ-B\-f^mm.2 5 atf^sfrj-S. (7=3.— r-f Jt) & f 5 £ U H61I2 6 
©M»lA 6 lCfe^S^R2 6 atf£ib2><m& (T^-^Jt) Sf^tS. 

2^J:tFf3ll2 3^e>^^>HI^^[5©Ma?Ai:^L^(D*Wi!ST^U. 
v^i, MSBA©ll»t^©l , r*fe*<Z>*Wai^*S. !£5$&«2 5£>M8§A 

[0 0 6 8] 

mi 3] 

n 5 =Jfsn 5a 2 +(l-f 5 W -03) 

[»14] 

"a=te:+(l-/ 6 k 2 -(14) 

tez^rmtitiZo ±fB(i3)^:, (u)#:T*m2ft2>¥&im%Tmn 5 , n 6 &M^s 
z\tx% «ifciaM^2o (H7) £vm<DmwBsmt.&&. 

[0 0 6 9] 

HWJ3©HI*f^^2 O.B©Si«Bn?*)S. ^©HJgM3(Z)|lI*f^^2 
OBT'tt, ^5112 5lim^l^tC^aJca8tte>4xfc2o©«R2 5 a, 2 5 
b#bfc»J, $6II26W-T'$5. H»J3 (DtHltflS-?*^2 0 Btt, H 
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#2 0 0'3 — 0-40196 
1II2 1 ( ni = 1) |2H22^Ta 2 0 5 (n 2 = 2.0) 

n 4 =1.4 5) T*£U, $5lf2 5©^I«2 5ara^f7^ < n 5a =1 
.4 5) T'feoTH2 5 b#£» (n 5b = 1) "e**J, ^6112 6#A IgO 
3 (n 6 = 1.60) T*&o7c 0 -5 s a. -^-f ifcf feJ:lf f 5 #0 . 6 6T?3&»;, te^ 
MRIA^I .0 1 /tmtfeij, ftflSH^l .4 9 vmV&V, 5© 
ff#h 5 #0 . 3 6 timX'&V, ^6112 6©flC*hg^0 . 3 4 xtmT?S>ofe. 
[0 0 7 0] 

si ltt, HS6M3 ©ettftt^*?^ o B0iajf#ft5:it^7 7-rfes, 
<t 0tM#tt^T- s s k »; /h a < , latf awstfT? £ s pimj * £ < & s £ e> &c, 

»; , T E «St ft £ <fc T M«3t ^ tl CO 0*f «f^5 ffli^2%gTOofc 
o 3C0i:e){C, *H^ffilC^Sia#f*&^m^2 0 Ji, H*fS&3S<Z>lRLh;j3«i:tfia 

[0 0 7 1 ] 

HlM3tH I2II2 2J3«fct?»5««2 5 £ HWcx y ^ > 
SUti-S^-eSgtCSFiJ^T&S. I2H2 2, ^5lf2 5^j:^6 

[0 0 7 2] 

OS 3 HJfiTgJB) 
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i«f*?*f3 0tt, I1II31, ^3113 3, ^4fS3 

4fci^5lS3 5 *ffiXXMi&-£M,T\^Z> 0 
[0 0 7 3] 

z<Dm%ffe*m*3 oicfev>T, swcwr-wmcM^miMiPp $2 

¥SP 2 £J:^3^iP 3 5:fi,ts 0 r<Z>££, fHI«3ltt, f l?IP 
(0T-te±{I) tcmi 5 PffiP 1 tc«LT«^e>4xT^-&.. f 2113 2 
8<*tM&3*K3 3tt, H2^®P 2 i:|g3^®p 3 i:(Draic, 3|2^®P 2 fcj: 

ffife^Z&mLT^Z. ^41I3 4», fS3^®P 3 J: »j*MR!| (HtfttTflU) 
lcH3^®P 3 lC^LTlS:^e>tlTVN5o 8l5flE»3 5fcJ:, IlWPjtf 2? 
ffiP 2 £0>IBUC, m¥ffiP 1 £«fctf&2¥®P 2 fc&l'T»tte>*lTV%S 0 
[0 0 7 4] 

IOIIf^i?3 0t'H ^4113 4 ^5lf3 5 fcflWCfcV^, & 
2£ft3 2 hl3H3 3 fc^ltKUKW&tlTia^ftt^^StlTV^. H 
Hl3 1^f,@»AAlfltM, ^5113 5^11, EWMfc^flltCfc 
VNTEI«fSn, ^4H3 4A{f}|f$ti§ 0 i&VMi, I4II3 4 jfr £ @#f te^- 
^AJfLfefttt, Hftf*^«PtCfcV^"ria#f3tl, ^5lt3 5?:lT 1 $111 

3 i /\ffi*f$n*o 

[0 0 7 5] 

f 211.3 2 ^^^113113 3^m^^lRllC^SlC|S^^tl-5r ilJCd: 
l¥MP 1 ^$25p®P 2 hC0K©SEIt ^5113 50^) $:h 5 

i:-rs. $2^®P 2 i:$3^®P 3 i:©ra(Z)Sg|f (l-&*>t>, &^cd^£) £H 

£f £<, f HI3 1 n^U ^2lf3 2©JB#r*&n 2 fcU $ 

3l»3 3ffi®|f^$:n3 (fefe'U n 3 <n 2 ) £ U f4lS3 4©Wf$: 
n 4 fcU. ^5113 5(DJS*f^5:n 5 i:1-S 0 
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#2 0 0 3 — 0-4 0 1 9 6 

* 

[0 0 7 6] 
[0 0 7 7] 

f 5H3 5H ^2mmmm<om^tmmiz. %Mi&ffi<D%>(D&mmx$>^ 

^n 5 li±|B(5)^;(Z)BB#^;$:^fct-o #ll^®lc^£«f&^i^3 o r 
©{£T2>WJ£*lSo £<b(C. ^5113 5<Z)@#f^n 5 tti:ga(7)^<D|»^;i££ 
[0 0 7 8] 

7 AM ft XM V * m& iZ =fe, tfJ tc ^ T ii 2; £ . 
[0 0 7 9] 

I4I13 4©JS#faPn 4 tCoV^Ttt, id 1 IM*£lC, 

_tlB (3) ^ * £ & (4) & ^ £ © tfftmx & z> . jc# s m^f^^-m^ 

[0 0 8 0] 

RCWA^CJ; U@ItfM^3 0 (DIStf4$i£<Z>fl¥ffi#tf fcfrft-S. fbt 
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[0 0 8 1 ] 
[0 0 8 2] 

5«f3 5©¥±&Jg«f^n 5 l±_hSH(13)^:T^$4x^c ±fH(13)^T^^ 
[0 0 8 3] 

I4H3 4 tt, ^2113 2^fettf3ll3 3 iUlyf 
51Vvm^MM^e>^-5(Z)7bW* b<, A 1 2 0 3 , MgO, N d 2 0 3 fe j:t>^^^ 
?Mt&% (A1F 3 , MgF 2 , CaF 2 , NdF 3 ^if) ©^tl^Tf 

[0 0 8 4] 

3R^3 0 AT'tt. I5H3 5ttm^^f«IlC^SlCtg^e>tlfc2o©^M3 5 a 
, 35b^P>*S„ H»J4 (D(Mff^^3 0 Ate, |.Ht3 1«(n 

1 ) T'&y, f 2I«3 2^T a 2 0 5 (n 2 = 1.98) T'&U, |j|3^«3 
3#£jiC (n 3 = 1) T*&U, $4113 4*«S3I^9^ (n 4 = 1.4 5) T*& 
y, I5H3 5©e>t>^«3 5 a^5X (n R = 1.4 5) t'feotl 
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13 5 b#£5SC (n 5b = 1 ) 7=3.— r-r Jt f J: f 5 # 0 . 6 0T*& 

y, ^rMfflA^l.Ol/tmT'^'J, ft^HS H # 1 . 4 5 * mt'fe »J , 
|3 5©|»h 5 #0.3 3^mtfeofc. 
[0 0 8 5] 

©Effete, #a>AJfctf! 9 1.55 /tmlcfettS y !fA$fiftT2b&£g 

TV^, . 5 2 #m~l . 5 7 #mlCfcV^T, ®ifta&sj5® 

& U , TEfi^fiitFT Mii^f tl tl <D EI#f SMB©Si # 2%«raofc 
[0 0 8 6] 

[0 0 8 7] 

1 . 5 5 Atm^e* 1.3 mSC^I" ;g£tf)#&£#o 

i 

3 1 ffi|E# 2003-3039354 
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tgf-fv^*-* (mm^mfr) i .3/1 . 5 s^ic-mi*^. rcoj:e> 

MS £ * £ b £ m#f&^ £ (CSS If -T 6 r i: # T* £ & „ 
[0 0 8 8] 
[#§BJ5CD3&HI] 

imi] 

m 1 mmmmizm^mm^m^ 1 ocDmtOT-r&s,, 

[IU2] 

1 (DMjft&^-M^ 1 0<Z)im#r#'[££^^ 7 
[03] 

J:fc 1 © Stfrte^f^ CO mm 5: ^ f if -7 T'3b Z> „ 
[®4] 

H»JlCDE*fm^^l 0CDlHl^f^^^4^ei 4©®#f^n 4 i:C0Bg^ 
[05] 

1 cDia^fi&^^ 1 0 A<DmnmT*&z> B 

[06] 
[B7] 

^2^ifeM(c^^tii*f^^-^2 oco^0^0-efe-5 o 
[H8] 

n»j2cDm#f^^2 ocom#f#'K$:^i-^^7"e$>^ 0 

[®9] 

[mi o] 

HjfeM 3 (Dmjft&^m* 2 0 b cdmeit?&£ 0 
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[011] 

mi 2] 

m 3 mmj&miz&z m%f&^m* 3 o (Drnmrnvtb z „ 

[Ell 3] 

HlfeM4 ©®#f*&^S)|^3 0 Atf)g&0j!E|T*&£ o 
[014] 

H»J 4 © 0#f 3 0 A CD [S#r4#'l£ £^f^:7T*&3o 

[?£#<£> Ift SB] 

11-1111, 12-1211, 13-131^.1 

4- fg4li€, 2 0-Mfi?, 2 1-IlIJt, 2 2 -H2H, 2 3- 
fH3H, 2 4-^411, 2 5-1511, 2 6-f6lf, 3 0-«f 
J*?, 3 1-ilII, 3 2 -f 211, 3 3-f3H, 34-^4lf, 3 

5- 1511. 
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[01] 



MM 




1 
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[02] 



1.00 r 
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